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(57)Abstract: 

PROBLEM TO BE SOLVED: To set freely a partial display area to a certain extent for a device 
user in a liquid crystal display device having a function making only a partial part of a screen a 
display state and making a remaining part a non-display state. 

SOLUTION: When an area to be partially displayed is made the surrounded area from L1-th row 
to L2-th row and from M1-th column to M2-th column of a liquid crystal display panel 1, a 
register is provided in a control circuit, and values corresponding to L1, L2, M1, M2 are made to 
be written in beforehand to be partially displayed according to the values written therein. 
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A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 6 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[EMBODIMENT] 
[0038] 

(Second Embodiment) 

Referring to Figures 5 and 6, explained is an example of a 
method of realizing the partial display state as shown in Figure IB. 
Figure 5 is a circuit diagram illustrating part of an LCD controller 
built in a liquid crystal display apparatus, and is a circuit block for 
controlling a partial display state in the row direction. Moreover, 
Figure 6 is a timing chart showing operation of the circuit of Figure 
5. A display panel is driven line by line, and has two hundreds rows 
in total. Illustrated here is a case where only 32 rows from the top 
are displayed in the partial display state. In Figure 6, the portions A 
and B respectively illustrate cases of a liquid crystal display 
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apparatuses of passive matrix type and of active matrix type. 
[0039] 

The reference numeral 11 indicates a register having 8 bits 
or a similar number of bits. Set in the register 1 1 is (a) information 
indicative of whether or not the partial display along the row 
direction is carried out, and (b) information corresponding to the 
number of rows to be displayed by the partial display. If the number 
of the rows is set by 7 bits, in a panel driven line by line, partial 
display up to 2 7 =128 rows can be set line by line. In a panel in 
which driven per four rows that are selected, partial display up to 2 7 
x 4 = 512 rows can be set per four rows. 

[0040] 

The reference numeral 12 is a circuit block that is mainly 
composed of a counter. The circuit block 12 forms timing signals 
PDY and CNT3 for controlling the partial display in the row direction, 
in accordance with timing signals such as a scanning starting signal 
FRM, a clock CLYI for transmission of the scanning signal, a setting 
value of the register 1 1 . The FRM and CLYI aire in timings as shown 
in Figure 6. The CLYI is a signal functioning as a clock for 
transmission of the scanning signal in case no partial display is 
performed. CLY is a clock for transmission of the scanning signal 
and is transmitted from the LCD controller to the Y driver. The CLY 
is an AND output of the CNT3 and CLYI, the AND output being 
outputted by an AND gate 13. 

[0041] 
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Usually, the Y driver has a control input for prohibiting 
output of a selection voltage. The PDY is a signal to be such control 
input of the Y driver. When it is L level, the output of the selection 
voltage is prohibited so that all the output of the Y driver is of 
non-selection voltage level. 

[0042] 

In Figure 6, t2 indicates a time at which the display is 
switched from the non-partial display state to the partial display 
state. To say exactly, the process of the partial display is started 
from t2. A frame period right after t2 is indicated as Fl, and a frame 
following Fl is indicated as F2. 

[0043] 

Before t2, the CNT3 is of H level constantly, and the AND 
gate 13 is kept open so that a signal that is identical to the CLYI is 
sent to the CLY. Before t2, the PDY is also of H level constantly, and 
each output terminal of the Y driver outputs selection voltages 
sequentially, so that the whole screen is displayed. In the partial 
display state, the CLYs corresponding to rows 33 to 200 that are not 
displayed, are stopped. Meanwhile, the CNT2 and the PDY become 
signals having the timing shown in Figure 6, so that no selection 
signal is outputted from the Y driver. 

[0044] 

A period of CLY is not changed in the partial display state. 
Thus, a time period in which the selection voltages are applied onto 
the scanning electrodes in the display region is the same as that 
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time period for the whole screen display. There is no need to change 
a bias ratio or the selection voltage. 
[0045] 

In case the display panel is of the active matrix type, a 
voltage of a pixel section is held during the time period in which the 
pixel section is not selected. Thus, when the displayed is switched 
to the partial display, it is necessary to write an off-voltage in the 
pixel in the row that is not displayed. VCT of Figure 6 is a signal 
voltage control signal. It is supposed that the VCT is such a signal 
that can cause a writing signal voltage for the pixel to be 
substantially 0V when the VCT is of L level. For example, in case of 
a TFT panel, if a voltage that is identical to the common potential is 
written, the written signal voltage for pixel can be substantially 0V. 
In case of the active matrix type, only in Fl, (a) the CNT3 and PDY 
are of H level, so that the application of the CLY and the selection 
voltage will not be stopped, and (b) a voltage of substantially 0V is 
written into the pixel while the non-display row is selected. After F2, 
the CLY corresponding to the non-display portion is stopped and no 
selection voltage is outputted from the Y driver. In case of the 
passive matrix type, each frame from t2 may be repeat of the signals 
having the same timing. 
[0046] 

By the above method, attained is the partial display in which 
as shown in Figure IB the display region and the non-display region 
are sectored by the scanning electrode. According the present 
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embodiment, it is possible (a) to correspond an area of the partial 
display to the value set in the register, and (b) to freely vary the 
number of rows to be driven; in case of the line-by-line drive, the 
number of rows to be driven is one; and in case of the drive in which 
plural liens are selected and driven at the same time, drive is 
carried out per the number of the rows to drive equal to the number 
of rows that are selected at the same time. 
[0047] 

Note that it is also possible to attain the partial display by so 
arranging that, in case of the partial display, the application of the 
selection voltage is stopped but the CLY corresponding to the 
non-display portion is not stopped. However, for lower power 
consumption, it is preferable that the CLY is also stopped as in the 
present embodiment. In case the CLY for the partial display is 
stopped by using the Y driver in which inside is not reset by the 
FRM, it is preferable that the application of the selection voltage is 
stopped for one frame in order to avoid an extraordinary display in 
switching from the partial display state to the whole screen display 
state. 

[FIGURE 5] 
11: REGISTER 

12: ROW DIRECTION CONTROL SIGNAL GENERATION 
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4S1 3 0 4 Srgflst Lt(DtS7 U — A 1 3 0 2 

»-&{C(4, l 3 0 2rttC, ?i£AS*g« 
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